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(57)Abstract: 

PROBLEM TO BE SOLVED: To advance the 
improvement for providing a high speed, high 
performance and high integration degree device by 
simplifying the process of manufacturing a DRAM having 
a capacitor over bit line structure. 
SOLUTION; A W-contained conductive film having a 
lower resistance than that of a polysilicon or polycide is 
used to form gate electrodes 8A (word lines WL) of 
memory cell selecting MISFETs Qt, and gate electrodes 
8B and 8C of n-and p-channel type MISFETs Qp for 
peripheral circuits in the same step. A W-contained 

conductive film is used to form bit lines BL1. BL2 and ^- ..j,,rAu<,r , „ . j ,*|/iy:,. v | 
wirings 30A, 308 on a second layer of the peripheral iL.>i ii i Ll \ ', iL.ii kii.iiVti>i; 

circuits in the same step. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer.So the translation may not reflect 
the original precisely. 

2 **** giioyvs the word which can not be translated. 
3.1n the drawings, any words are not translated. 

[Claim(s)] 

[Claim l] Semiconductor integrated circuit equipment which has DRAM equipped with 
the memory cell of the stacked capacitor structure which arranges a bit line in the 
upper part of MISFET for memory cell selection, and arranges the capacitative element 
for information storage in the upper part of the afor ementioned bit line characterized by 
providing the following. The word line connected to the gate electrode of the 
aforementioned MISFET for memory cell selection, and this, The gate electrode of 
MISFET of a circumference circuit. About the 1st- layer wiring of a circumference circuit, 
it is the metal film of at least one layer. 

[Claim 2] Semiconductor integrated circuit equipment characterized by making the 
auxiliary wiring which is semiconductor integrated circuit equipment according to claim 
1, constituted the lower electrode of the aforementioned capacitative element for 
information storage from the 4th conductive layer containing the metal film of at least 
one layer, and consisted of the lower electrodes, capacity insulator layers, and up 
electrodes of the aforementioned capacitative element for information storage intervene 
between the 2nd-layer wiring of the aforementioned circumference circuit, and the 
Srd layer wiring. 

[Claim 3] It is semiconductor integrated circuit equipment characterized by the bird 
clapper from the metal chosen from the group which it is semiconductor integrated 
circuit equipment according to claim 1 or 2, and the aforementioned metal film becomes 
from a tungsten, aluminum, titanium, platinum, copper, and platinum. 
[Claim 4] It is semiconductor integrated circuit equipment with which it is 
semiconductor integrated circuit equipment according to claim 1, 2, or 3, and the 1st 
conductive layer of the above is characterized by the bird clapper from the cascade 
screen of a polycrystal silicon film, a titanium night RAIDO film, and a tungsten film. 
[Claim 5] The Ist-layer wiring of the aforementioned circumference circuit which is 
semiconductor integrated circuit equipment according to claim 4, and consisted of the 
1st conductive layer of the above is semiconductor integrated circuit equipment 
characterized by being arranged only at the upper part of the insulator layer for 
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isolation. 

[Claim 6] It is semiconductor integrated circuit equipment with which it is 
semiconductor integrated circuit equipment given in any 1 term of claims I S, and the 
2nd conductive layer of the above is characterized by the bird clapper from the cascade 
screen of a titanium night RAJDO film and a txmgsten film. 

[Claim 7] It is semiconductor integrated circuit equipment with which it is 
semiconductor integrated circuit equipment given in any 1 term of claims 1-6, and the 
up electrode of the aforementioned capacitative element for information storage is 
characterized by the bird clapper from a titanium night RAIDO film. 
[Claim 8] The manufactiure method of semiconductor integrated circuit equipment of 
having DRAM equipped with the memory cell of the stacked capacitor structure which 
arranges a bit line in the upper part of MISFET for memory cell selection, and arranges 
— the- capacitative -etement - for iuformaLion storage in the upper^art^of the" 
aforementioned bit line characterized by providing the following, (a) The word line 
connected to the gate electrode of MISFET for memory cell selection, and this by 
carrying out patterning of the 1st conductive layer of the above after forming the 1st 
conductive layer containing the metal film of at least one layer on a semiconductor 
substrate. The gate electrode of MISFET of a circumference circuit. The word line 
connected to the process, the gate electrode of MISFET for the (b) aforementioned 
memory cell selection, and this which form the Ist-layer wiring of a circumference 
circuit simultaneously. It is the metal film of at least one layer on the 1st insulator layer 
formed in the upper part of the gate electrode of MISFET of the aforementioned 
circumference circuit, and the Ist-layer wiring of the aforementioned circumference 
circuit. 

[Claim 9] The manufacture method of the semiconductor integrated circuit equipment 
which is the manufacture method of semiconductor integrated circuit equipment 
according to claim 8, and is characterized by carrying out flattening of the front face of 
the above 1st, the 2nd, and 3rd insulator layers by the chemical mechanical -poUshing 
method. 

[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] Especially this invention is a stacked 
capacitor (stacked capacitor) which arranges the capacitative element for information 
storage (capacitor) in the upper part of MISFET for memory cell selection about 
semiconductor integrated circuit equipment and its manufacturing technology. It 
applies to the semiconductor integrated circuit equipment which has DRAM (Dynamic 
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Random Access Memory) equipped with the memory cell of structure, and is related 

with effective technology. 

[0002] 

(Description of the Prior Art! The large capacity DRAM in recent years has adopted the 
stacked capacitor structure which arranges the capacitative element for information 
storage in the upper part of MISFET for memory cell selection, in order to compensate 
reduction of the amount of stored charges of the capacitative element for information 
storage accompanying detailed-izing of a memory cell (Cs). 

[0003] The capacitative element for information storage of stacked capacitor structure 
carries out the laminating of an accumulation electrode (lower electrode), a capacity 
insulator layer, and the plate electrode (up electrode) one by one, and is formed. The 
accumulation electrode of the capacitative element for information storage is connected 
-to one side^ of-thK-semicortdTictOT-region-(a souTt:eH5eldr drain- fidd)-of-M^ — 
memory cell selection which consisted of n channel types. A plate electrode is 
constituted as an electrode common to two or more memory cells, and predetermined 
fixed potential (plate potential) is supplied. 

(0004) The bit line for performing writing of data and read out is connected to another 
side of the semiconductor region (a source field, drain field) of MISFET for memory cell 
selection. A bit line is arranged between MISFET for memory cell selection, and the 
capacitative element for information storage, or at the upper part of the capacitative 
element for information storage. The structure which arranges the capacitative element 
for information storage in the upper part of a bit line is called capacitor over bit line 
(Capacitor Over Bitlinne; COB) structure. 

(0005] About DRAM which has the above-mentioned COB structure, JP,7-122654,Aand 
JP,7-106437,A have a publication. 

[0006] DRAM indicated by ,JP,7 122654,A The bit line formed in the upper part of 
MISFET for memory cell selection which formed the gate electrode (word line) by the 
cascade screen (polycide film) of a polycrystal silicon film or a polycrystal silicon film, 
and a tungsten sihcide (WSix) film by the polycrystal silicon film (or polycide film) is 
arranged. The capacitative element for information storage which consists of the 
accumulation electrode formed in the upper part of this bit line by the polycrystal silicon 
film, a capacity insulator layer formed by the cascade screen of a silicon oxide film and a 
silicoa nitride film, and a plate electrode formed by the polycrystal silicon film is 
arranged. And the common- sovu-ce line formed in the upper part of this capacitative 
element for information storage by aluminum (aluminum) film of the 1st layer and the 
word line for shunts formed by aluminum film of the 2nd layer are arranged. 
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[0007] DRAM indicated by JP, 7- 106437, A arranges the bit line formed in the upper part 
of MISFET for memory cell selection which formed the gate electrode (word line) by the 
polycrystal silicon fdm by the polycide fihn. And by forming simultaneously the 
accumulation electrode of the capacitative element for information storage or plate 
electrode arranged in the upper part of this bit line, and the Ist layer wiring of a 
circumference circuit with metal material (for example, Pt (platinum)), the electrode 
formation process of the capacitative element for information storage and the metal 
wiring formation process of a circumference circuit are coramunalized, and 
simplification of a manufacturing process is attained. 
[0008] 

[Problem(s) to be Solved by the Invention] Since resistance forms the gate electrode 
(word line) by high polycrystal silicon and a high polycide compared with metal material, 
svfch"as ahinrinum and \^^RAMuf tlre^COB stnxcttnre Tuentioned artKnre-is redxnring-the- 
gate delay by forming the metal wiring for gate electrode backing (word line for shunts) 
in the upper part of the capacitative element for information storage. Moreover, 
resistance is high, and since the bit line is formed by polycrystal silicon and the polycide 
which moreover are not simultaneously connectable with n tj^e substrate and p type 
substrate, a bit Line and wiring of a circumference circuit cannot be comraunalized. 
Therefore, the number of each wiring layers of a memory array and a circumference 
circuit increases, and the problem that a manufacturing process increases arises. 
[0009] Moreover, if the number of wiring layers increases, the number of layers of the 
layer insulation film formed between up and-down wiring will also increase, and the 
number of times of the flattening processing which carries out a reflow of the layer 
insulation film, or anneals it at the elevated temperature of 850-900 degrees C increases. 
Therefore, as a result of it becoming difficult to become easy to diffuse in a substrate the 
impurity's in the semiconductor region (diffusion layer's) which constitutes the source 
field's of MISFET and a drain field's, and it to form shallow pn junction's, the problem 
that the performance of MISFET falls arises. 

[OOlO] Moreover, since a bit line and wiring of a circumference circuit cannot be 
coramunalized, you have to form the Ist-layer wiring of a circumference circuit in the 
upper layer rather than a bit line, therefore, the connection which connects the ist-layer 
wiring and MISFET of a circumference circuit - the result to which the aspect ratio (a 
path/depth) of a hole becomes large •- connection -- that formation of a hole becomes 
difficult **** - connection • the problem that it becomes difficult to embed a wiring 
material to the interior of a hole arises 

[OOll] Moreover, when resistance forms a gate electrode (word line) by high polycrystal 
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silicon and a high polycide, the number of memory cells which can connect with one 
WORD driver cannot be made I many ]. That is, since the number of the WORD drivers 
connected to a predetermined number of memory cells must be made [ many ] in order 
to reduce a gate delay, the problem that a chip size becomes large and a degree of 
integration falls arises. 

[0012] One purpose of this invention is to offer the technology which can simplify the 
manufacturing process of DRAM which has COB structure. 

[0013] Other purposes of this invention are to offer the technology in which the 
improvement in the speed of DRAM which has COB structure can be promoted. 
[0014] Other purposes of this invention are to offer the technology in which highly 
efficient ization of DRAM which has COB structure can be promoted. 
[0015] Other purposes of this invention are to offer the technology in which the high 
—integration of DRAM which has eOB"structure"cairb(5iprorin)ted. 
[0016] The other purposes and the new feature will become clear from description and 
the accompanying drawing of this specification at the aforementioned row of this 
invention. 
[0017] 

[Means for Solving the Problem] It will be as follows if the outUne of a typical thing is 
briefly explained among invention indicated in this application. 

[0018] (l) The semiconductor integrated circuit equipment of this invention arranges a 
bit line in the upper part of MISFET for memory cell selection. The word line which has 
DRAM which equipped the upper part of the aforementioned bit hne with the memory 
cell of the stacked capacitor structure which arranges the capacitative element for 
information storage, and is connected to the gate electrode of the aforementioned 
MISFET for memory cell selection, and this, The gate electrode of MISFET of a 
circumference circuit, and the Ist-layer wiring of a circumference circuit It constitutes 
from the 1st conductive layer containing the metal film of at least one layer, the 
aforementioned bit line and the 2nd-layer wiring of a circumference circuit It 
constitutes from the 2nd conductive layer containing the metal film of at least one layer, 
and wiring of the upper part of the aforementioned capacitative element for information 
storage and the 3rd-layer wiring of a circumference circuit consist of the 3rd conductive 
layer containing the metal film of at least one layer. 

[0019] (2) The manufacture method of the semiconductor integrated circuit equipment 
of this invention (a) after forming the 1st conductive layer containing the metal film of 
at least one layer on a semiconductor substrate, by carrying out patterning of the 1st 
conductive layer of the above The word line coimected to the gate electrode of MISFET 
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for memory cell selection, and this, The word line connected to the process, the gate 
electrode of MISFET for the (b) aforementioned memory cell selection, and this which 
form simultaneously the gate electrode of MISFET of a circumference circuit, and the 
Ist layer wiring of a circumference circuit, After forming the 2nd conductive layer 
containing the metal fUm of at least one layer on the 1st insulator layer formed in the 
upper part of the gate electrode of MISFET of the aforementioned circumference circuit, 
and the Ist-Iayer wiring of the aforementioned circumference circuit, The process which 
forms simultaneously a bit line and the 2nd-layer wiring of a circumference circuit by 
carrying out patterning of the 2nd conductive layer of the above, (c) on the 2nd insulator 
layer formed in the upper part of the aforementioned bit line and the 2nd-layer wiring of 
the aforementioned circumference circuit The process which forms the capacitative 
element for information storage which consists of a lower electrode, a capacity insulator 
layerrand~an-crp -etectrade,-<c0 after forming the- 3Td~ conductive layer-containiirg the" 
metal film of at least one layer on the 3rd insulator layer formed in the upper part of the 
aforementioned capacitative element for information storage, by carrying out 
patterning of the 3rd conductive layer of the above The process which forms 
simultaneously wiring of the upper part of the aforementioned capacitative element for 
information storage and the Srd layer wiring of a circumference circuit is included. 
[0020] 

[Embodiments of the Invention] Hereafter, the gestalt of operation of this invention is 
explained in detail based on a drawing. In addition, what has the same function in the 
complete diagram for explaining the gestalt of operation attaches the same sign, and 
explanation of the repeat is omitted. 

[0021] (Gestalt 1 of operation) The whole semiconductor chip plan with which drawing 1 
formed DRAM of the gestalt of this operation, and drawing 2 are the expansion plans 
showing the part. 

[0022] DEiAM which has the capacity of for example, 64Mhit(s) (megabit) is formed in 
the principal plane of semiconductor chip lA which consists of single crystal silicon. As 
shown in drawing 1 , this DRAM consists of a memory mat MM divided into eight pieces, 
and a circumference circuit arranged at those circumferences. 8Mbit(s) Each of the 
memory mat MM which has capacity is divided into 16 memory arrays MARY as shown 
in drawing 2 . Each of the memory array MARY is 2Kbit x(kilobit)256bit =5I2Kbit 
arranged in the shape of a matrix. It consists of memory cells and the sense amplifier 
SA and the WORD driver WD of a circumference curcuit are arranged at those 
circumferences. 

[0023] Drawing 3 is the cross section of a semiconductor substrate showing the 
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important section (one section each of the circumference circuit which adjoins the 
memory array shown in drawing 2 , and it) of DRAM of the gestalt of this operation. 
[0024] p- p type common to the memory array MARY and a circumference circuit to the 
semiconductor substrate 1 which consists of single crystal silicon of a mold - n type of a 
well 2 and a circumference circuit - the well 3 is formed p type ■ a well 2 and n type ■ p 
type which the field oxide film 4 for isolation is formed in each front face of a well 3, and 
contains the lower part of this field oxide film 4 ■■ the inside of a well 2 -- p type 
channel-stopper layer 5 - moreover, n type -• in the well 3, n type channel-stopper layer 
6 is formed, respectively 

[00251 p type of the memory array MARY •• the memory cell (plurahty) is formed in the 
active field of a well 2 Each of a memory cell consists of capacitative element C for 
information storage of the piece formed in MISFETQt for memory cell selection and the 
upper part of the"TTiece-which con^istednof-irchannel-typesrTbat-isrthrs- memoxy-ceH- 
consists of stacked capacitor structures which arrange the capacitative element C for 
information storage in the upper part of MISFETQt for memory cell selection. 
[00261 MISFETQt for memory cell selection consists of gate electrode 8A formed in the 
gate oxide film 7, a word line WL, and one, and n-type semiconductor fields 9 and 9 (a 
source field, drain field) of a couple. Gate electrode 8A (word line WL) consists of electric 
conduction films (the 1st conductive layer) of three layers which carried out the 
laminating of a polycrystal silicon film, a TiN (titanium night RAIDO) film, and the W 
(tungsten) film, and in order to reduce the resistance, the n tjrpe impurity (P (Lynn)) is 
doped by the polycrystal silicon film. The siUcon nitride film 10 is formed in the upper 
part of gate electrode 8A (word line WL), and the sidewall spacer 11 of a silicon nitride is 
formed in the side attachment wall. 

[0027] p tj^e of a circumference circuit - n channel type MISFETQn forms in the active 
field of a well 2 - having •• **** - n type - p-channel type MISFETQp is formed in the 
active field of a well 3 That is, this circumference circuit is CMOS (Complementary 
Metal Oxide Semiconductor) which combined n channel type MISFETQn and p channel 
type MISFETQp. It consists of circuits. 

[0028] N channel type MISFETQn consists of the gate oxide fihn 7, gate electrode 8B, a 
source field, and a drain field. Gate electrode 8B consists of electric conduction films of 
three layers which carried out the laminating of a polycrystal silicon film, a TiN film, 
and the W film as well as gate electrode 8A (word line WL) of the aforementioned 
MISFETQt for memory cell selection. Moreover, the silicon nitride film 10 is formed in 
the upper part of gate electrode 8B, and the sidewall spacer 11 of a silicon nitride is 
formed in the side attachment wall. A source field and a drain field are n of low high 
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impurity concentration. - The type semiconductor region 12 and n+ of high high 
impurity concentration LDD which consists of a type semiconductor region 13 (Lightly 
Doped Drain) It consists of structures and is n+. Ti silicide (TiSix) layer 16 is formed in 
the front face of the type semiconductor region 13. 

[0029J P channel type MISFETQp consists of the gate oxide fihn 7, gate electrode 8C, a 
source field, and a drain field. Gate electrode 8C consists of electric conduction films of 
three layers which carried out the laminating of a polycrystal silicon film, a TiN film, 
and the W film as well as gate electrode 8A (word line WL) of the aforementioned 
MISFETQt for memory cell selection. Moreover, the silicon nitride film 10 is formed in 
the upper part of gate electrode 8C, and the sidewall spacer 11 of a silicon nitride is 
formed in the side attachment wall. A source field and a drain field are p of low high 
impurity concentration. - The type semiconductor region 14 and p+ of high high 
impurity" cancentrartion~ It ^consists ' of~LDE) stractures" which consist"" of a type"" 
semiconductor region 15, and is p+. Ti silicide layer 16 is formed in the front face of the 
type semiconductor region 15. 

[00301 Wiring 8D of the 1st layer is formed in the upper part of the field insulator layer 
4 of a circumference circuit. Wiring 8D consists of electric conduction films of three 
layers which carried out the laminating of a polycrystal silicon film, a TiN film, and the 
W film as well as gate electrode 8A (word line WL) of the aforementioned MISFETQt for 
memory cell selection. Moreover, the silicon nitride film 10 is formed in the upper part of 
wiring 8D, and the sidewall spacer II of a silicon nitride is formed in the side 
attachment wall. 

[0031] The silicon-oxide film 17 is formed in the upper part of MISFETQt for memory 
cell selection, n channel type MISFETQn, p-channel type MISFETQp, and wiring 8D. 
The BPSG (Boron-doped Phospho Silicate Glass) film 18 is formed in the upper part of 
the silicon-oxide fihn 17, and the silicon-oxide film 19 is formed in the upper part of the 
BPSG film 18. 

[0032j Bit lines BLl and BL2 are formed in the upper part of the silicon-oxide film 19 of 
the memory array MARY. Bit lines BLl and BL2 It consists of two-layer electric 
conduction films (the 2nd conductive layer) which carried out the laminating of a TiN 
film and the W film, bit line BLl the connection which embedded the plug 20 of 
polycrystal silicon -- the source field of MISFETQt for memory cell selection and the 
drain field are electrically connected with on the other hand (n type-semiconductor field 
9) through the hole 21 moreover, bit line BL2 connection -- the source field of n channel 
t3rpe MISFETQn of a circumference circuit and the drain field are electrically connected 
with on the other hand {n+ type semiconductor region 13) through the hole 23 
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[0033] The 2nd-layer wiring 30A and SOB is formed in the upper part of the silicon-oxide 
film 19 of a circumference circuit. Wiring 30A and 30B is the aforementioned bit lines 
BLl and BL2. Similarly it consists of two-layer electric conduction films which carried 
out the laminating of a TiN film and the W film, the end of wiring 30A. -- connection - it 
connects with another side (n+ type semiconductor region 13) of the source field of n 
channel type MISFETQn, and a drain field electrically through a hole 24 -- having -- 
**** •- the other end -- connection • the source field of p-channel type MISFETQp and 
the drain field are electrically connected with on the other hand (p-*- type semiconductor 
region 15) through the hole 25 moreover, the end of wiring 30B - connection - it 
connects with another side (p-i- type semiconductor region 15) of the source field of 
p-channel type MISFETQp, and a drain field electrically through a hole 26 - having - 
**** -• the other end •- connection -- it connects with wiring 8D of the 1st 

~aforementione(l~fayer"electricaHy through the~hDte 27 

[0034] As shown in drawing 4 (plan showing a part of other circumference circuits), the 
circumference circuit of DRAM of the gestalt of this operation is connecting n channel 
type MISFETQn and p-channel type MISFETQp using wiring 8D of the 1st layer, and 
the 2nd layer wiring 30C-30G. wiring 8D of the 1st layer which consisted of cascade 
screens of the polycrystal silicon film and TiN film which doped the n type impurity (P), 
and W film -- p type - a well 2 and n type - since it is not simultaneously connectable 
with a well 3, it is arranged at the upper part of the field oxide film 4 Supply of the 
supply voltage (Vcc or GND) to n channel type MISFETQn and p channel type 
MISFETQp is performed using the 3rd -layer wiring (38C, 38D) mentioned later. 
[0035] Bit lines BLl and BL2 And the silicon-oxide film 31 is formed in the upper part of 
Wiring 30A and SOB. The capacitative element C for information storage is formed in 
the upper part of the silicon-oxide film 31 of the memory array MARY. The capacitative 
element C for information storage consists of an accumulation electrode Cower 
electrode) 32, a capacity insulator layer 33, and a plate electrode (up electrode) 34. 
[0036] the connection which the accumulation electrode 32 of the capacitative element C 
for information storage consists of W films, and embedded the plug 35 of W -- the 
connection which embedded the plug 20 of a hole 36 and polycrystal silicon -- it connects 
with another side (n type-semiconductor field 9) of the source field of MISFETQt for 
memory cell selection, and a drain field electrically through the hole 22 The capacity 
insulator layer 33 consists of Ta2 05 films (tantalum oxide), and the plate electrode 34 
consists of TiN films. 

[0037] The silicon-oxide film 37 is formed in the upper part of the capacitative element 
C for information storage. Y selection line YS and wiring 38A are formed in the upper 
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part of the silicon oxide film 37 of the memory array MARY, and wiring 38B of the 3rd 
layer is formed in the upper part of the silicon-oxide film 37 of a circumference circuit, 
wiring 38A •- connection ■ it connects with the plate electrode 34 of the capacitative 
element C for information storage electrically through the hole 40, and plate voltage 
(pinch off voltage) is supplied to the plate electrode 34 wiring 38B -- connection -- it 
connects with wiring 30Aof the 2nd layer of a circumference circuit electrically through 
the hole 41, and supply voltage (Vcc or GND) is supplied to MISFET of a circ\unference 
circuit Y selection line YS and Wiring 38A and 38B consist of electric conduction films 
(the 3rd conductive layer) of four layers which carried out the laminating of Ti film, a 
TiN film, aluminum (aluminum) alloy film that added Si (silicon) and Cu (copper), and 
the TiN fikn. 

[00381 Those illustration is omitted, although the passivation film which consisted of 
cascade screens of a sihcon-oxide-^har and~a~srKco u ni tr i de fi l m e tc ; is~fbrmed"nrthe' 
upper part of Y selection line YS and Wiring 38A and 38B and protective coats, such as 
polyimide resin, are formed in the upper part of a passivation film if needed. 
[0039] Next, the manufacture method of DRAM of the gestalt this operation is explained 
in detail using drawing 5 - drawing 18 . 

[0040] First, as shown in drawing 5 , after forming the field oxide film 4 in the front face 
of the semiconductor substrate 1 by the selective oxidation (LOCOS) method, Carry out 
the ion implantation of the p type impurity (horon (B)) to the semiconductor substrate 1 
of the field which forms the memory array MARY, and the field which forms n channel 
type MISFET of a circumference circuit, and a well 2 is formed p mold. The ion 
implantation of the n type impurity (Lynn (P)) is carried out to the semiconductor 
substrate 1 of the field which forms p channel type MISFET of a circumference circuit, 
and a well 3 is formed n mold, then, p type - a well 2 -• p type impiu-ity (B) - an ion 
implantation ■- carrying out •• p type channel-stopper layer 5 forming - n type - the 
ion implantation of the a type impurity (P) is carried out to a well 3, and n type 
channel-stopper layer 6 is formed then, p type siurrounded by the field oxide film 4 -- a 
well 2 and n type -- the gate oxide film 7 is formed in the front face of each active region 
of a well 3 by the oxidizing [ thermally ] method 

[0041] Next, as shown in drawing 6 , gate electrode 8A (word line WL) of MISFETQt for 
memory cell selection, gate electrode 8B of n channel type MISFETQn, gate electrode 
8C of p channel type MISFETQp, and wiring 8D of the 1st layer are formed. After the 
gate electrodes BA (word line WL), 8B, and 8C and wiring 8D deposit a polycrystal 
silicon film in CVD first, subsequently deposit a TiN film and W film by the sputtering 
method and deposit a silicon nitride film 10 in CVD further, by etching which used the 
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photoresist as the mask, they carry out patterning of these films, and form them 
simultaneously. 

[0042] next, it is shown in drawing 7 -- as -■ p type -- a well 2 -- n type impurity (P) - an 
ion implantation - carrying out " n- of the n-type semiconductor fields 9 and 9 of 
MlSFETQt for memory cell selection, and n channel type MISFETQn the type 
semiconductor region 12 - forming -- n type -- a well 3 - p type impurity (B) -■ an ion 
implantation - carrying out -• p- of p-channel type MISFETQp A type semiconductor 
region is formed. 

[0043] Next, as shown in drawing 8 , the sidewall spacer 11 is formed in each side 
attachment wall of gate electrode 8A (word line WL) of MlSFETQt for memory cell 
selection, gate electrode SB of n channel type MISFETQn, gate electrode 8C of 
p-channel type MISFETQp, and wiring 8D of the 1st layer. The sidewall spacer 11 
carries Out anisotropic eKhmg~orthe"siK"(m 

subsequently, p type of a circumference circuit - a well 2 •• n type impurity (P) -- an ion 
implantation •- carrying out ■- n+ of n channel type MISFETQn the type semiconductor 
region 13 - forming - n type -- a well 3 • p type impurity (B) -- an ion implantation - 
carrying out -- p+ of p-channel type MISFETQp The type semiconductor region 15 is 
formed. 

(00441 Next, as shown in drawing 9 , after depositing the silicon-oxide film 17 and the 
BPSG fihn 18 on each upper part of gate electrode 8A (word line WL) of MlSFETQt for 
memory cell selection, gate electrode 8B of n channel type MISFETQn, gate electrode 
8C of p-channel type MISFETQp, and wiring 8D of the 1st layer in CVD, the BPSG film 
18 is ground by the chemical mechanical-polishing method (Chemical Mechanical 
Polishing; CMP) method, and flattening of the front face is carried out. 
[0045] Next, as shown in drawing 10 , after depositing the polycrystal silicon film 28 in 
CVD on the BPSG film 18, By using a photoresist as a mask and **********ing the 
polycrystal silicon film 28, the BPSG film 18, the silicon oxide film 17, and the gate 
oxide film 7 the upper part [ on the other hand / (n-type semiconductor field 9) ] of the 
source field of MlSFETQt for memory cell selection, and a drain field -- connection - a 
hole 21 •- forming - the upper part of another side (n- type-semiconductor field 9) - 
connection - a hole 22 is formed connection of a path smaller than the resolution of the 
exposure light used for forming the mask of the above-mentioned photoresist since the 
sidewall spacer 11 of the silicon nitride film 10 formed in the upper part of gate 
electrode 8A (word line WL) of MlSFETQt for memory cell selection and the silicon 
nitride formed in the side attachment wall remains at this time, without hardly 
**********ing -- holes 21 and 22 can be formed by self-adjustment (self aryne) 
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[0046] next, it is shown in drawing 11 ■- as -- connection - the plug 20 of polycrystal 
silicon is formed in the interior of holes 21 and 22 This plug 20 removes and forms the 
upside polycrystal silicon film and the upside polycrystal silicon film 28 of the BPSG 
film 18 by etchback, after depositing a polycrystal silicon film on the upper part of the 
polycrystal silicon film 28 in CVD. An n type impurity (P) is doped on the polycrystal 
silicon film which constitutes a plug 20. this impurity -- connection ■- it is spread 
through holes 21 and 22 to the n-type semiconductor fields 9 and 9 (a source field, drain 
field) of MISFETQt for memory cell selection, and the n-type semiconductor fields 9 and 
9 are formed into low resistance 

[0047] next, etching which deposited the silicon oxide film 19 on the upper part of the 
BPSG film 18 in CVD, and carried out the photoresist subsequently to a mask as shown 
in drawing 12 -• connection, as shown in drawing 13 , after removing the sihcon oxide 
'film 1^ of ther-TTpper part-Tjf-a- hole 21--By^Tisiiig~"a Tjhotoresrst~-as a~Tnask~~and" 
**********ing the silicon oxide film 19, the BPSG film 18, the silicon oxide film 17, and 
the gate oxide film 7 of a circumference circuit one upper part of the soxirce field of n 
channel tjTpe MISFETQn, and a drain field -- connection •- a hole 23 -- forming •• the 
upper part of another side -- connection - a hole 24 is formed moreover, one upper part 
of the source field of p channel type MISFETQp, and a drain field -• connection a hole 
25 ■• forming - the upper part of another side - connection - a hole 26 -• forming - the 
upper part of wiring 8D -- connection - a hole 27 is formed 

[0048] next, it is shown in drawing 14 •• as - connection - n+ of n channel type 
MISFETQn exposed to the pars basilaris ossis occipitalis of holes 23 and 24 With the 
front face of the type semiconductor region 13 connection •• p+ of p-channel type 
MISFETQp exposed to the pars basilaris ossis occipitalis of holes 25 and 26 After 
forming Ti silicide layer 16 in the front face of the type semiconductor region 15 They 
are bit lines BLl and BL2 to the upper part of the silicon-oxide film 19 of the memory 
array MARY. It forms and the 2nd-layer wiring 30A and 30B is formed in the upper part 
of the silicon oxide film 19 of a circumference circuit. After Ti silicide layer's 16 
annealing Ti film deposited by the sputtering method and making it react with Si 
substrate (n+ type semiconductor region 13, p+ type semiconductor region 15), it 
removes and forms unreacted Ti film by etching. Bit lines BLl and BL2 And by etching 
which used the photoresist as the mask, patterning of these films is carried out and 
Wiring 30A and 30B forms them simultaneously, after depositing a TiN film and W film 
by the sputtering method. 

[0049] Next, as shown in drawing 15 , they are bit lines BLl and BL2. And wiring 30A, 
By using a photoresist as a mask and **********ing the silicon-oxide film 31 and the 
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silicon-oxide film 19, after grinding the silicon -oxide film 31 deposited on the upper part 
of 30B in CVD by the chemical mechanical-polishing method and carrying out flattening 
of the front face the aforementioned connection formed in the upper part of another side 
(n type semiconductor field 9) of the source field of MISFETQt for memory cell selection, 
and a drain field •- the upper part of a hole 22 -- connection - a hole 36 is formed 
[0050] next, it is shown in drawing 16 -- as - connection ■ the connection after forming 
the plug 35 of W in the interior of a hole 36 - the accumulation electrode 32 of the 
capacitative element C for information storage is formed in the upper part of a hole 36 
The plug 35 of W carries out etchback of the W film deposited in the sputtering method 
and CVD to the upper part of the silicon-oxide film 31, and forms it in it By etching 
which used the photoresist as the mask, patterning of the W film deposited on the upper 
part of the silicon-oxide film 31 by the sputtering method is carried out, and the 

_ accumulation electrode 32"forms it. 

[0051] Next, as shown in drawing 17 , it is Ta 205 at CVD to the upper part of the 
accumulation electrode 32. A film is deposited. Subsequently, Ta 205 By carrying out 
patterning of these films by etching which used the photoresist as the mask, after 
depositing a TiN film on the membranous upper part in CVD The accumulation 
electrode 32 and Ta 205 which consisted of W films The capacitative element C for 
information storage which consists of a plate electrode 34 which consisted of a capacity 
insulator layer 33 which consisted of films, and a TiN film is formed. 
[0052] Next, as shown in drawing 18 , after grinding the silicon-oxide film 37 deposited 
on the upper part of the capacitative element C for information storage in CVD by the 
chemical mechanical-pohshing method and carrying out flattening of the front face. By 
using a photoresist as a mask and **********ing the silicon-oxide film 37 the upper part 
of the plate electrode 34 of the capacitative element C for information storage " 
connection -- forming a hole 40 and **********ing the silicon-oxide film 37 and the 
silicon-oxide film 31 simultaneously •- the upper part of wiring 30A of the 2nd layer of a 
circumference circuit -- connection •- a hole 41 is formed 

[0053] Then, DRAM shown in aforementioned drawing 3 is completed by forming Y 
. selection line YS and the wiring 38A and 38B of the 3rd layer of a circumference circuit 
in the upper part of the silicon oxide film 37, By etching which used the photoresist as 
the mask, patterning of these films is carried out and Y selection line YS and Wiring 
38A and 38B form them simultaneously, after depositing Ti film, a TiN film, aluminum 
alloy film, and a TiN film on the upper part of the silicon-oxide film 37 by the sputtering 
method. 

[0054] According to the DRAM of the form of this operation constituted as mentioned 
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above, the following effects can be acquired. 

[0055] (l) Since a gate delay can be reduced by having constituted gate electrode 8A 
(word line WL) of MISFETQt for memory cell selection, gate electrode 8B of n channel 
type MISFETQn of a circumference circuit, and gate electrode 8C of p channel type 
MISFETQp from polycrystal silicon or a polycide by the electric conduction film 
containing W of low resistance, the working speed of DRAM can be raised. Moreover, 
since the low resistance metal wiring for gate electrode backing (word line for shunts) 
currently formed in the upper part of the capacitative element for information storage 
becomes unnecessary conventionally, the wiring layer of the memory array MARY can 
be reduced by one layer. 

[0056] (2) By the above (l), the gate electrodes 8B and 8C of gate electrode 8A (word line 
WTJ of the memory array MARY and a circumference circuit and wiring 8D of the 1st 
layer"can be" f&rini!rd"?rt"the same-pTDCgssr-Thergfa y, cuu ventionally: since- the- lst4ayer- 
wiring of the circumference circuit currently formed in the wiring layer other than the 
wiring layer of the memory array MARY becomes unnecessary, the wiring layer of a 
circumference circuit can be reduced by one layer. 

[0057] (3) By the above (l), the number of memory cells linked to one WORD driver WD 
can be made ( many ]. that is, since the number of the WORD drivers WD connected to a 
predetermined number of memory cells can be reduced, the part and a chip size can be 
reduced and the degree of integration of DRAM (or the occupancy area of the memory 
array MARY - expanding) can be raised 

[0058] (4) Bit lines BLl and BL2 Since bit line delay can be reduced by having 
constituted from an electric conduction film containing W of low resistance, the working 
speed of DRAM can be raised. 

[0059] (5) By the above (4), they are the bit lines BLl and BL2 of the memory array 
MARY. The wiring 30A and 30B of the 2nd layer of a circumference circuit can be 
formed at the same process. Since the 2nd-layer wiring of the circumference circuit 
which this formed at the process after forming the capacitative element C for 
information storage of a memory cell conventionally becomes unnecessary, the wiring 
layer of a circumference circuit can be reduced by one layer. 

[0060] (6) Wiring 8D of the 1st layer and wiring 30A of the 2nd layer which connect n 
channel type MISFETQn and p-channel type MISFETQp of a circumference circuit. By 
having arranged 30B in the lower layer from the capacitative element C for information 
storage of a memory cell the connection formed in the upper part of the source field of n 
channel type MISFETQn, and a drain field ■- holes 23 and 24 and the source field of 
p-channel type MISFETQp ■- the connection formed in the upper part of a drain field -- 
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since the aspect ratio of holes 25 and 26 can be made small these connection -• the 
connection rehability of the wiring in the interior of a hole (23-26) can be raised 
[0061] (7) Since the wiring layer of the memory array MARY can be reduced by one 
layer and the wiring layer of a circumference circuit can be reduced by two layers by the 
above (l), (2), and (5), the number of manufacturing processes of DRAM can be reduced 
and improvement in the yield and reduction of a manufacturing cost can be aimed at. 
[0062] (8) Gate electrode 8Aof MISFETQt for memory cell selection (word line WL), The 
BPSG film 18 deposited on the upper part of gate electrode 8B of n channel type 
MISFETQn, gate electrode 8C of p-channel type MISFETQp, and wiring 8D of the 1st 
layer, Bit lines BLl and BL2 And the silicon-oxide film 31 deposited on the upper part of 
Wiring 30A and 30B, The number of the heat treatment processes of the whole process 
can be reduced by having ground the silicon-oxide film 37 deposited on the upper part of 
the -capacitative- — eteraent — G — fbi^ information — storage — by — ther — ^chemical" 
mechanical-polishing method, and having carried out flattening of those front facets, and 
the above (7). Since diffusion of the impurity in each source field of MISFETQt for 
memory cell selection, n channel type MISFETQn, and p channel type MISFETQp and 
a drain field can be suppressed and shallow pn junction can be formed by this, 
detailed- izing of these MlSFET(s) and highly efficient-ization can be promoted. 
[0063] (Form 2 of operation) Drawing 19 is the cross section of a semiconductor 
substrate showing the important section of DRAM of the form of this operation. 
[0064] DRAM of the form of this operation The source field of MISFETQt for memory 
cell selection, a drain field •- on the other hand (n-type semiconductor field 9) -■ bit line 
BLl the connection connected electrically - the interior of a hole 21, and a source field -- 
the connection which connects electrically another side (n- type-semiconductor field 9) of 
a drain field, and the accumulation electrode (lower electrode) 32 of the capacitative 
element C for information storage - the plug 29 which consisted of two-layer electric 
conduction films which carried out the laminating of a TiN film and the W film to the 
interior of a hole 22 is embedded After this plug 29 deposits a TiN film and W film by 
the sputtering method on the silicon-oxide film 19, it carries out etchback of these films, 
and forms them. 

[0065] According to the above-mentioned composition, the wiring layer (word line WL) 
of the memory array MARY, i.e., gate electrode 8of MISFETQt for memory cell selection 
A, Bit lines BLl and BL2 and Y selection line YS, and plugs 29 and 35 are constituted 
from a conductive layer containing a low resistance metal film (W film or aluminum 
film). The wiring layer of a circumference circuit, i.e., gate electrode 8of n channel type 
MISFETQn B, By having constituted gate electrode 8C of p-channel type MISFETQp, 
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wiring 8D of the 1st layer, the 2nd-layer wiring 30A and SOB, and the 3rd-layer wiring 
30A and 30B from a conductive layer containing a low resistance metal film (W film or 
aluminum film) The working speed of DRAM can be raised. 

[0066] Moreover, DRAM of the gestalt of this operation forms the auxiliary wiring 39A, 
39B, and 39C between the wiring 30A and SOB of the 2nd layer of a circumference 
circuit, and the Srd-layer wiring S8A and 38B. The auxiliary wiring 39A, 39B, and 39C 
is W film and Ta 205 as well as the capacitative element C for information storage. It 
constitutes from three layer membranes which carried out the laminating of a film and 
the TiN film, and forms simultaneously at the process which forms the capacitative 
element C for information storage. 

[0067] The auxiliary wiring 39A and 39B is used as a pad layer which connects the 
Srd layer wiring 38A and 38B and the 2nd-Iayer wiring 30A and SOB. the connection 
which connects the 3rd-tayer wirin^38A and-38B"and thBr2nd-layerAviring-S0A anrf-aOR 
by this - since the aspect ratio of a hole can be made small, the connection reliability of 
wiring of a circumference circuit can be raised Auxiliary wiring 39C is u.sed as dummy 
wiring for easing the difference in elevation of for example, the memory array MARY 
and a circumference circuit, and is suitably arranged to the field in which the 
above-mentioned pad layer is not formed. 

[0068] As mentioned above, although invention made by this invention person was 
concretely explained based on the form of operation, it cannot be overemphasized by 
this invention that it can change variously in the range which is not limited to the form 
of the aforementioned implementation and does not deviate from the summary. 
[0069] For example, the gate electxode (word line) of MISFEX and the Ist layer wiring 
of a circumference circuit or the accumulation electrode of the capacitative element for 
information storage may consist of conductive layers containing WN (nitriding 
tungsten) film. Moreover, the plate electrode of the capacitative element for information 
storage may be constituted from a conductive layer containing Pt (platinum) or Au(gold), 
or a capacity insulator layer may consist of ferroelectric films, such as PZT. 
Furthermore, wiring of the upper part of the capacitative element for information 
storage may consist of Cu(s) (copper). 
[00701 

[Effect of the Invention] It will be as follows if the effect acquired by the typical thing 
among invention indicated by this application is explained briefly. 
[0071] According to this invention, since the wiring layer of a memory array and the 
wiring layer of a circumference circuit can be reduced, the number of manufacturing 
processes of DRAM can be reduced and improvement in the yield and reduction of a 
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manufacturing cost can be aimed at. 

[0072] According to this invention, since a gate electrode (word line) can be formed into 
low resistance, the number of the WORD drivers connected to a predetermined number 
of memory cells can be reduced, thereby, a chip sir.e can be reduced and the degree of 
integration of DRAM can be raised. 

[0073] the connection formed in the upper part of the source field of these MISFET(s), 
and a drain field by having arranged the Ist layer wiring and the 2nd layer wiring 
which connect n channel type MISFET and p-channel type MISFET of a circumference 
circuit in the lower layer rather than the capacitative element for information storage of 
a memory cell according to this invention - the aspect ratio of a hole can be made small 
and the connection reliability of wiring of a circumference circuit can be raised 
[0074] According to this invention, since the number of the heat treatment processes of 
the- whole- process-can-be-reducedr diffusioir of the— rmpurity in^the source fie1d~Df- 
MISFET and a drain field can be suppressed, shallow pn junction can be formed, and 
detailed-izing of MISFET which constitutes DRAM by this, and highly efficient-ization 
can be promoted. 

[Brief Description of the Drawings] 

[Drawing ll It is the whole semiconductor chip plan in which DRAM which is the gestalt 
1 of operation of this invention was formed. 

[Drawing 2] It is the expansion plan of the semiconductor chip in which DRAM which is 
the gestalt 1 of operation of this invention was formed. 

[Drawing 3l It is the important section cross section of a semiconductor substrate 
showing DRAM which is the gestalt 1 of operation of this invention. 
[Drawing 4] It is the plan showing a part of circumference circuit of DRAM which is the 
gestalt 1 of operation of this invention. 

[Drawing 5] It is the important section cross section of a semiconductor substrate 
showing the manufactiu-e method of DRAM which is the gestalt 1 of operation of this 
invention. 

[Drawing 6l It is the important section cross section of a semiconductor substrate 
showing the manxifacture method of DRAM which is the gestalt 1 of operation of this 
invention. 

[Drawing 7 ] It is the important section cross section of a semiconductor substrate 
showing the manufacture method of DRAM which is the gestalt 1 of operation of this 
invention. 

[Drawing 8] It is the important section cross section of a semiconductor substrate 
showing the manufacture method of DRAM which is the gestalt 1 of operation of this 
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invention. 

[Drawing 9] It is the important section cross section of a semiconductor substrate 
showing the manufacture method of DRAM which is the gestalt 1 of operation of this 
invention. 

[Drawing lOl It is the important section cross section of a semiconductor substrate 
showing the manufacture method of DRAM which is the gestalt 1 of operation of this 
invention. 

[Drawing 111 It is the important section cross section of a semiconductor substrate 
showing the manufacture method of DRAM which is the gestalt 1 of operation of this 
invention. 

[Drawing 12) It is the important section cross section of a semiconductor substrate 
showing the manufacture method of DRAM which is the gestalt 1 of operation of this 

■invention-. 

[Drawing 13l It is the important section cross section of a semiconductor substrate 
showing the manufacture method of DRAM which is the gestalt 1 of operation of this 
invention. 

[Drawing 14l It is the important section cross section of a semiconductor substrate 
showing the manufacture method of DRAM which is the gestalt 1 of operation of this 
invention. 

[Drawing 15l It is the important section cross section of a semiconductor substrate 
showing the manufacture method of DRAM which is the gestalt I of operation of this 
invention. 

[Drawing 16l It is the important section cross section of a semiconductor substrate 
showing the manufacture method of DRAM which is the gestalt 1 of operation of this 
invention. 

[Drawing 17l It is the important section cross section of a semiconductor substrate 
showing the raanufactiu-e method of DRAM which is the gestalt 1 of operation of this 
invention. 

[Drawing 18] It is the important section cross section of a semiconductor substrate 
showing the manufacture method of DRAM which is the gestalt 1 of operation of this 
invention. 

[Drawing 19) It is the important section cross section of a semiconductor substrate 
showing DRAM which is the gestalt 2 of operation of this invention. 
(Description of Notations] 
1 Semiconductor Substrate 
lA Semiconductor chip 
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2 It is Well P Molds. 

3 It is Well N Molds. 

4 Field Oxide Film 

5 P Type Channel-Stopper Layer 

6 N Type Channel-Stopper Layer 

7 Gate Oxide Film 
8A, 8B, 8C Gate electrode 
8D Wiring 

9 N type-Semiconductor Field 

10 Silicon Nitride Film 

11 Sidewali Spacer 

12 N • Type Semiconductor Region 
N+ Type SemiconduTrtor RegtfffT 

14 P - Type Semiconductor Region 

15 P+ Type Semiconductor Region 

16 Ti Silicide Layer 

17 Silicon-Oxide Film 
ISBPSGFilm 

19 Silicon-Oxide Film 

20 Plug 

21 Connection - Hole 

22 Connection -- Hole 

23 Connection - Hole 

24 Connection - Hole 

25 Connection -• Hole 

26 Connection - - Hole 

27 Connection -• Hole 

28 Polycrystal Silicon Film 

29 Plug 

30A-30G Wiring 

31 Silicon-Oxide Film 

32 Accumulation Electrode (Lower Electrode) 

33 Capacity Insulator Layer 

34 Plate Electrode (Up Electrode) 

35 Plug 

36 Connection - Hole 



-19- 



JP9-321242A 



37 Silicon-Oxide Film 

38A-38D Wiring 

39A. 39B, 39C Auxiliary wiring 

40 Connection - Hole 

41 Connection • Hole 

C Capacxtative element for information storage 

BLl, BL2 Bit line 

MARY Memory array 

MM Memory mat 

Qn N channel type MISFET 

Qp P-channel type MISFET 

Qt MISFET for memory cell selection 

SA Sense am'plifier 

WD WORD driver 

WL Word line 

YS Y selection line 
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[0 0 10] sfc. f-y hi^tisiiaiHisS'Tjge^^^ii^ii 
[0 0 1 I] tfc. mmm^^^'>f^^->}J ^^'^^'j f- 

«!7- K K7-<^<:icSi|i^T-#-5^*y ■b■/^o;'^^#<1- 
»iCFf^ro^cO;^*y-fe.'Hc^M$ix6C" KK^-f 

6 D R AM<DS!itxm*ffi»§-(l:i--5 w t </5T-t SRWt^r 
(0 0 131 4:^B^«{tk'7)a6<]tt. COB^«it**-1-5 

D R AMco^ftfig^t^itii-f S i •5S^ff^^g« 

[0 0 1 51 ;^^«B^roft!i(;)ast)li. c OBfilit&ll'^^ 
DR AMcOiSi^a^b^rjiii-tS r. t nX't^tM'mmm 

[0 0 1 61 :^^mo:>mtif£^ma(r>moyQmtmm 

(00 171 

(^S:^^^-t6fc{6«¥l9;l *iSlrJb■^^Tl53^^i^^> 

[0018] ( 1 ) ^mm(^^mpf^Mn]Bi^'^mit. ^ 

^- y -tr/l'iajRffiM I SFET©±g|5tCt-i/ h^^SSB 
L, SfrlEk'j' hi^§^o±g^5lc^1?$a^etffl^l:^!l7•^rffiai- 
5;^^:y^' K- ^i''<->^'«it«;'^y-fe^V'^IBxfcD 
RAM^^LXJo*). 3fI1E;^-ty-tym}RfflM I SFE 

Troy- h^liioiUtcni::^«^$a6>7- Kl^<t. ^si 

amssroMi sFETcoy- ^iatussromi 
mnMx-m^\.. ftffsaf-y h*ltjaia@K<75iS2)iBs 

■^tjlg 3 coi^imii -efet Lfc t ro X- fc e o 

1 0 0 1 9 1 ( 2 ) *^?fl</)-N4#ft:^^lsI8§SgS(D3l!it 
Jjmi. (a) iti«(*£-K±li/>/^< it IJlro/^'yw 



(4) 



s FET<Dy- hmisfcj:a«iix(c!«ji$^x<S7- m 
/aaiEigginM I s FET^y-hig^i:, /siia[E]?s 

<D|gl)iSS£;^i^r|plB#!c:Ji5)5K-t-^i:S. (b) Bfiia;^ 

f^M^n^y-K^^i, BfiEiianisstoM I s FET« 

ifi^AKLfclg 1 ro,%.^m±i::'>'i < i 1 mo/ ^/vmi: 

«agei^i:^:r"micr^fi)t-t5xs. (c) Bfiiet:--yh-« 

tfc'^, HflSS^ 3 «;^m®&/^^'--Vi/-r5 ::<!;(:: J; 
[0 0 2 0] 

[0 0 2 11 (mmmm d (am. *^jfe«ofK«w 

[0 0 2 2J **J^B->y::^>^^?>^^64s3i!ft:^S':/l A 
(D±m\Z\1t.. m:ttS 6 AMhit (> ;t/K's/ h-) 05gft$r 30 
^r-r5DRAMA^)i5fi£§ixTV'N-5„ El 1 1^:^-^ <t 5 IC. 
CcODRAMtt. 8 1@(c:5)-fi|$tl7t7<^y hMMt 

-en f> co/siis lege® $ nfcisiiasK t x-«fi!c; $ i^x V N 

■So aiVlbit rogfi:^^i-6;^^y-r y hMMco^ti-t' 

YI:::53^^iJ$n-CV>-5. p*^ U r MARY^^n^'n 
tt, tf?imi:iS£B$nfc2 Kbit (^nK'yh) X25 
6bit = 5 12Kbit CO;/^y -fe/l-T-WfS^ixXfci?, 
^nf><?5^11!c|-i, ISffllElSSfO-trv^rv^s Air^- 
KK^'l'/^WDii^fieSSn-Ci-^S, 40 
[0 0 2 3] [213tt. ;<i:||J£cofl5^cO D R AMCi^St! 

[0 0 2 4] p- SW^^^->y ^>';6>55^^5¥'#<*:S 
>^y r U'rMARY*5j;t;JJiliQIllSSl::*ia 
pSl!i'^/V2 tj5iai5]SScOnS!^:i^/V.3 ir^^JI^fiKSn 
-rVN^o p§!'>:^;W2, n^?!i>:3^/U3O-eiX^'tVC03gS) 



[0 0 2 5] /--ey T^-<MARY^0p5!'i'^^^2ror 
<5'r-<7'fgi^iai/--ey-tr^L' C^) ^^i^JS^HTi^ 

fc— i®tO;'<^-y-feyl-iiS^fflM I SFETQ t i-E-WigS 

TV^S, t-4^^-J*>. Z(r>^^])±Mt. ^ * y ir-'ViltR 
ffiMi SFETQ t (73 ±gKi;;tS^^Si^^S:^i^CS:fid 

[0 0 2 6] p< ^ y -fe/UiStRfflM I S F E T Q t 

It. KL-^v^gj^) -etRfiS;$tL-cvNS„ y-f-'ie<£8A 

{!7-K^WL) 14. ^fefpv-y i N (^;? 

w^Mifei (p (yv) ) ?i5 K-7'$n-ci-^-5„ 
<S8A (i7-K^wL) cD±mcnmt->v ='i^mi 0 

[0 0 2 7] ^a[H]JS<75pS'>"acyW2cOT^'7^Y:^^S*^c 

n§/r;7:i:yV3(DT^X'<y^S«c;r«p^-v;^/HiM I S 

l±. n^ + ^i^yHiM I SFETQn t p^r^/l-SM I 
S F E T Q p t §rfi^-g-*>-ii:fcCMO S (Compleraentary 
Metal Oxide Semiconductor) ^^X-mi^^HX^^i,, 
[002 8] n^r^i-'^liM I SFETQntt, 'tf~ h 

IHJIc-CWfigSiiTi'^'S, hS;4S8 Bfi. i!Sie;^^y 
-Ir/VilltR/BM I S FETQ tc^y- f-m<S8 A (!7- K 
«^WL) t|5]i:<. #IS^->y ^VR^iT i NKiWM 

- ^m^S8 BCD±gI!lri4^ft;->y rfVHgl 0i555i^fie$i-i 

iM Ids?l5j5£$n-C1,N5. y-?;^Sl^*5j;tj;KL"T>'® 

iStt. -(g^MtJissw n - m'-i^mt^m^ 1 2 1 ^^m^ 
mm<nn-' m^^i^mmi 3 tTi^ib^'i^LDDaightiy 

Doped Drain) m'i^X'mf^^ tlX >) ^ n'' M¥^#«^"rS 

JSi sco^ffiicBT i ->y-y--Y K (T i S ix ) ®1 6 

[0 0 2 9] pf--r^^l-®MI SFETQptt. -5^- h 

mmxmi&^nxy'-'^. ^-hmmscn. ssiaTt^y 

•t-'W5S}RfflM I S FETQ troy- htaiSS A (C^-K 

<i:*a®Lfc3®<75isi:siT:-<?tfife$H-ci-^s„ *fc. y 



SS<73 p * 1 5 t ''^ S L D DfltiiTrt* 

(0 0 3 01 mmmm(r)y^-/i-mBm4(r)±m::n 

t&/^})t;jvm^mMl SFETQ tcoy- f-'^lSS A 

i:Pi:<, ^*5ifB->y ='>S^i'r i N 
mi: wast SrSf^ tfc 3 ^t7>?g^T-^S;^X$nTv^-5o 

[0 0 3 1 ] ^ ^ y -tr/ViliRfflM I S F E T Q t . 
^^/VgJM I S FETQ a, p ^-v-^;V>gM I S F E T 

Q- p j3 J: r5i5^ 8 D (D-jimzf£miz-^j ^^-ymxTtm- 
fi!c$n-cv^6. jgfib-vy =^:/8gi 7<;5±g{5i-ttB p so 

(Boron-doped Phospho Silicate Glass)Sgl STj^flgejc^ 
ixXii'O. BPSGMl 8i»±g(5;i(±i»{t;->y :3>-l8ll 

[0 0 3 2] r U't'MAR Y<:Q8ie-(k->y =^^5^1 1 

9«±gfitClJk--y b^B Li, B L2^'^fl5;7K$n-CV^'5o 
f-y hISBLi. BL2 tt> T i NS^tWSit $rSJg Ufc 

fc'ig^?c?l.2 1 SrJiC-C/'^y-e^t'SiRfflM [SFETQ 

9) tm^mzmt^fix^^i. ^tci^ymBL 

SFETQn»y-;?.®i«, K (n"" 

3) tnMmmm^i\x\<-^b. 
[0 0 3 3] n^^^(Dmc'y y = ^/^as 1 9 «±?iK{c(i 

^2SSWK^30A< 3 0 B?)v)f^Bg$ix-CV>6„ 
3 OA. 3 0 Eli. SulEt'y bUB Lj, B L2 i (31 C 
<. T i Nfl^tWflSir^Slii L/C2®«#^X-«?^^SS 
n-C^^•5, ge^3 0 AC0-J«ti. ^ii^7L 2 4 ^ii C-C n 
^-r^wHiM I SF ETQnroy-^^iSE. K U-f 

igE<7)te:^ (n^- 3) b%'^mz.mm^i^ 

XiJO, m-«ttSiS^7L2 sSriiC-Cp^r^^V'MM I S 
FETQp<7)y-;^m, Vu^>mnL<r>-)3 {9* ^ 

SFETQpwy-^^^, KH'>'SSJ«Wft&;^ (p-* 
S^tii»(*^i^l 5) im^6<3lC^ii^$nTJ3i!). ftfiiStt 
«m2 7«rai::rSflK3;i®@©E»8Di:^5l6^lc 

{0 0 3 4] 1214 (Jf?a[H]S§iDftk(n-SB&??i-5p®lil) 
IC^^1-J;?tC. *:3li£<?3J^*g«DRAM«^^iaiE!S§tt. 
$S lJiitOia^8Di:?g2ii a «iE^ 3 0C~ 3 OGt 



i-lgo-Cnf-i'^^wSlMI SFETQnt p^-r^/L-§i 
M I S FETQp t^lSHL-CV^S, nSlOTM^fe) 

1, ^ o T% 7 -/i^ KKftM 4 m±ai5i-s;ffi S H-C V ^ So 

n ^-v ^-yu^lM I SFETQntp ^^^JV^U I S F 
ETQp'--CO-S!!g®± (Vcc^fcttGND) rott-^^IJ. 

mj^-rs^gs^stT^sfii^ (3 8 c< 3 8D) ^m-oxn 

10 i9ix?>» 

[0 0 3 5] f> Ki^B Lj. B L2 ioXO^KjiS 0 A. 
3 0B(/5±^;cf4^ft-yy :^i-K3 1 ixt t ^ 

60 ;<^y r^-fMARYtO®?{t;->y^i^K3 li^±gl5 

\zii\itmi^mm^s^^cmm^hx^^i>, ^-mm 
ffl^ftis^ctt, s^a^is (Tgfis® 3 2. mmm^ 



(0 0 3 61 ts^Bigaffl^fi^T-c (D^amfs 3 2 li. 

20 6 4oj;i>'#Jifg^v'y :3>ro7'?^2 O^MfeiiA. 

fz^mjL2 2^mcx }"e<j-tJumsimM i s fetq 

9) i:^^6<3;ig^^^$ixXV^^. ^*,-ife,S«g3 3I^Ta 

2 05 mt^'^'^'^) mx-mfiz^Hxii*) . t-u-h 

^<53 4«T i N«gl?fflfi!cSixTi-^5„ 
(0 0 3 7] iS$a^affl^ft^^-Cco±|f!5(C(±K{b->'y 
r.>K3 7;ir5?I?s8;$i-L-CI.^4. ^ U T U--YM A R YCO 
i^{t:->y ^VM3 7(7)±gI5lrilY-fe^i!' ^«gYS*Jj;Ot 
8 A;)S7^fi£$h.Ti=''). m^m^tomihiyV =>:y 
30 Sl37(D±|fii(::tt^3Sa (Oge^ 3 8 B $ ^x-C V ^ 
5„ lEi»3 8Att, ^m4 0^ilDTlS$aS:glfflWS 

T-U" h«<f 3 4(C:7'l'- (Vp) 

(Dmm:iOAf^n^ictsM&hx)6i!), mm&^'^M 

ISFETiw^ag-iffi (Vcc^fcllGND) ^{ftj^i" 
So Y-fel/^- h^^YSioiO'gS^S 8 A. 3 8Btt. T 
iR TiNil. Si (->!>=':^) irCu (^) tma 
LfcA 1 (ryV5=-^7i») ^^Sgfc^ytT i NBS^QfS 
40 L.fc4®«ai^m (m3(73i»m^) x-mf&^fix^^a. 

[00 3 8 ] Y-fel-^' hi^YSiaJ;t/Ei^3 8 A. 38 

B <D±ma-imt>' 'j='>mt mt'y y ^ t 
mf£t<Df^m:mtm!$.^Hx^^i)tK ^n<o(r>m^^\t'-§ 

[00 3 9] :^%mnW^m<r>o-K AU<r>%W3Wi 
^gl5~ll! 1 8«:ffli,^-C^*aicSJi8fl-t-6. 
[0 0 4 0] l21S(::7i;--|-J:5(c:. ^j*<*S-{gl« 
SO ^lEiiig^^ft (LOCOS) ikxy^-fi^vmmA 



(6) 

9 

'-^^m-^&mn^pM^mm (B))*-i'^vttA 
So i^i-^x. pm'^=^/\-2\zpm^^!^ (B) ifc-rsrv 

yP3l;:nM^M^ (P) fe-f ^>ffiA LT n5!^--^^/^ 
T-(aiilfcp®^'i/i'2. nS'?^/^3(7)■t•n-^:'n«ft 

fflMI SFETQ tcD-^-hieiSSA (!7-K^W 
L) . n^i'.4='AS!M I SFETQnro-y— h^tSS 
p^Y^^/vSlMI SFETQpcDy-h'SIISSC*^ 

■j:tj<s^ r® w'omn-KTi^Tm&T^'r^F-m^s-j^ 

CVDte-C-^«SfB->l) ^-^^BUSritait. ^kV\-C':^/<-y^ 

y >^^?£-CT i N^iWJIt^iritWt, $P>lc:CVDf£ 20 

[0 0 4 2] Iirt^i-J: pg!r>:ni^i.2|:: 
n^^F^!^ (P) ^^^>'iiALX;<^V-tyi^'MtF!.mM 

I S FETQ t«nSJ?ti^#:®lS9> 9inf^-r^^wS 
MI SFETQnCOn" 1 2 i: U, 

nS-^^/VSICpM^^tl (B) ^-r^^iSAL-Cp^ 
Y^^P^M ISFETQpCp" S!ii^=*ft:SaJs!<^J15^-r 
5o 30 

[0 0 4 3] mz.^ WiS\Z7r^'tXo\Z, pf^y-t/WiaS^ 
fflMI SFETQ twy- MS<g8A (17- Ki^W 
L). n^-^^/uSiM 1 S F ETQn<73^— h^1®8 
B, pf -^-^^-'I'SfM I SF ETQ p^y— f-^iS8 Cio 

•y^>'-^l,Xm!>t-rh, *l^-C\ jaSHSgiOpSi'^vl' 
2l-:n5!>FMt) (P) Sr-Y:r>aALTn^-v^wuS)M 
I SFETQn(On'- S^j^^L. 40 
^=^J\^2\Zpm^mi (B) ^-f^ry-ttAb-C p^i'4^ 
/l-SM I SFETQp<7)p* §!^#f*^il?l 5^?l^iS1- 

fflM I S FETQ t (^>y- f-^ISS A (9- Ki^W 
L) . n^ + ^i^wSMI SFETQn(^y-hm<*8 

B. p^'r^^U'SlMI SFETQproy-hmffiacfc 
J;0!3? 1 S g <^S2«S 8 D £0^-H-?:'ix<^±Sl5iiC V DfcT- 
Kfbvy ^yjgi 7 tB PSGSgl 8 tSrlteiLfcm. 
<t'^ef)SI«5If^te (Chemical Mechanical Polishing; C 50 



5^^9- 3 2 1 2 4 2 



10 



[0 0 4 5] i! 1 0!w^i-J;^)tc:, BPSG^l 
8±iCCVDtfcT-^l£fSv'y ='>K2 8&itf^ LjtS. 

B psGisi 8. m.it^y'j='>mi mx-xj^^- hmit 

I SFETQ t6Oy-;^|0«, K u-r >M^<?3-:^ (n 
ZCOt^, P< ^ y -tyl^il^fflM ISFETQtOy-f- 



[0 0 4 6] iskli, (§11 igi^7L2 l> 

2 2«PN^fRir#ifS^->y 3>'(757°7i?'2 O«rif5i7)c-r-5o 

Dife-C^ifSfa->y ^-^^Sg^JtHLfc^. BPSGM18 
ro_hgB«^«S^a->y :^>fl«li^|g^->y ='^-Bl2 8 
^-yf^Aj/^'-C-^*LTfl^^-r6, 7'7i/2 0*fil^e1- 
•5#^Sfs>-y ^vagl^ttn^COTFlje!^ (P) i:v-y-r 
i>, Z<7)^mo\t. fm7L2 1, 2 2SriiCX^^y-t 
/ViS^fflM I S FETQ t ron§!it^#<*^l*9, 9 (y 

[004 7] m^. m 1 2 J: 51::. b p s g^ 1 

8c7?±3p(ccVDfiX-!«jl:v'y ^-xMl 9iSri«filL-. 
2 1 <!0±giicogfe^t:-> y 3. 1 9 Lfcg^. (2! i a 
o®-fb-> y^^-^ig. BPSGggis, mt'y y ^ v 

SSl 7JoJ:t/'/- h?85{tBg7^3i-yf^i^^i-6cilcJ: 
t), n^^r^vl'SM r S FETQntDy-^^i*, K U- 

gfilCftm2 4*J^fiS^2)„ Sfc, pf'+'^i^/l'SMl S 
FETQ pOy-x®i«, K^'1'>^l*«-;^«±gRf- 

)tm 2 5 m:^(o±.m^^imi 2 e ^fl§r<Jc 

[0 0 4 8] lai 4 tC^R-r J; 5 Wmi23^ 

2 4c0lSSB;rStbLtn^Y^^/V'§iM I S F ETQnO 
!Si-1i^f*:^Bi^l 3<D^ffii:> }^I«S?12 5, 2 6 (7?1E 
Wl-Stti Lfe p f-^^/VgjM I S F E T Q p £0 p •'• S^t^ 
#f*®«tl SWSffitiCT i ->y■!^^' K^l 6&Jgfi!JL 

fcm, ^*y r u-fMARycT^iffc-yy =i>a?i 9(7)± 

?15(;:f -y h^BLi, BL2 ims^L. ^ffllslSS«S?ikv- 
y ::>:/lgl 9CO±a5;c3?2ji@(DK;®3 0 A. SOB* 



u 

Jf^fife-rSo T 1 6(1, :^y< yi'V '^^H 

l-^B Lj, B L2 ■fciC/eSI^S 0 A, 3 0B(a. ^^•'•y 

[0 0 4 9] iikf::, 1211 SlCin^J;?!^. f> hS^B L 
1, B L2 iJJ:C/rtell3 0 A. 3 OB©±SfiiCCVDfe-e 

:ns,f^V^^-r5C^l;:J;t3, ;^ * y -fe/l^iieifflM I S F 

ETQ toy-^^i§S, Ku-O-^^rofdi* (nSi^sS 

■"^jggTTs-e «rii?srr^„ 

[0 0 5 0] ikl^. mi 6;c7r-t-J;pic, }gig!S?L3 6« 
[0 0 5 1 ] 017 i p (c, SlS^IS 3 2 

cO±g15l:iCVD&T-T 3 2 O5 SlISriftSL., ikV^X-Ta 

2 O5 M<n±S)!t::CVD|fe-eT i N^-SrliSSLfc^, -y 

« 3 2 i: T a 2 O5 SgT-WflS;$ixfc^a^^^3 3 t T 

[0 0 5 2] m 1 8 \Z7f^-fi, 7 IC, tS*8^8lfflS 

ffls^-T^ C «±^fli t:: C V D mx-m^ L. fcSfil: y >BII 3 

7 i:{\i^mmmmmmx-mmi-x^(DWkmi:w-m\:.\^-k. 

'ik. hi''y7.hi:-r:^^\zLxmit'y^J ='>fSL3 7 

<0±S5l::1^rcTi.4 1 $ril5^-t5„ 
[0 0 5 3] ^ay%.^ mt'y') =1 vflgs 7 ro±Sfitc:Y-fe 
f-;^YSioJ;t>';SliZ2(E]S§<n^3S@mg£i^3 8 A, 

3 8 B ^Wi-m-i, r. i: ic: J; . ^fllElll 3 Ic^-f-D R AM 
Jj^^^-te. YirU^' h^YSi^±r>'e^3 8 A, 3 8 
Bfi, ^-fb-/y ='V^3 7'7)±gf!iCX/N-y^ y Vt/fi-C- 
T i US,. T i N«§[, A l-a-^Sl«J;l>'T i N^^iftSJL 



(7) If B^^F 9- 3 2 1 2 4 2 

12 

[0 0 5 4] ±I5«J; ^>CISfilc$nfc*3?Jfe<^?g<®«D 

[0 0 5 5] (1) /^y-fe;uS5?fflMI SFETQt 
(75-/~hm<S8A (!7-K^SWL) , ^iaiHlSIcO n 
^/bl!M I S FETQn<^5<>'- h 8 B J: 0? p 

^/b§!M I SFETQpw^y- h^liis c^^*s^->y 
3 y f-'f K J: 1? t.tSSfiiOW^r-tti'^liK-ClftfiK 

10 -C% DR AM««)f^SS^!^±*-lir5-:: 5, * 

fc. \m^mmm'SLm^<o±.mzmfi$.\^x\^k.^ 

YM ti^^^tfih<r>X\ 7<^y rU"f MAR YCQKM 

[00 5 6] (2) (1) iwj;^), ;^*yru-<M 

ARY^oy- H®^8 A (>7-Ki^WL) . iSaadl^iT? 

y r M A R Y rosfi^s i (isij ©ss^Sf i-ffM L ^ 

(n^m^imWLhi'ZtifiX'^h, 
[0 0 5 7] (3) ±1S (1) tcj:?). l^coy-KK 

-ets. ^;tco|g[ro^^y-fe^nc^^$jx/5 

<^'iif, 5^ -y yf-'f X^rfi/lN LX ^ y T u-YM 

ARYCii-^rffi®*ld::kLX) DR AMW^aiJlS^lMli 

[00 58] (4) f -y KMB Li, B L2 *{£ffii5tOW 
30 Sr ^ti'^fmX-m^S. \.fzZt\CX'0. f -y h ^iili ^{fi 

[0 0 5 9] (5) ±-3E (4) (ri;t9. ^'^yTW'/M 
ARY^f -y H^gBLi, BL2 t^ffllfilSScO^ 2 S S CO 
«E^§3 0A, 3 OBi:^^ia-iaX'JKfiSi-6ri:;45X-t 

^C^JTfhU. LfcmcOlUX-Jgfife LXV -.fcii^aS^cO^ 2 

e>'^ci:A5X-$6o 
40 [00 6 0] (6) ^^ialD]SSOnf■i'4>'^§^M I SFE 
TQn i: p^-Y^^V-^M I S F E TQ p t ^r^Mf 511 
lJi@«Se«l8DfcJ;0:»2Si«S!^3 OA. GOB 

Lfc- nf^-r^/L-MM I S F ETQnwy- 

4*iJ;tDfp-5^-r4ivl'SM I SFETQp«y-;^^J*. 
Ku-f >'®i*(7)±gl5(cfl?/iK1-5l^|^?L2 5. 2 6«r;^ 

-^1? htt^/h$<-t-5^ij)^'xt5©x\ cnews^ 

fl. (2 3-2 6) ©rtSlil::fc-(-t5E^mt5M^3Mtt^fSJ 
50 ±$-ar6::i/iJX-S 5o 



(8) 
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[0 0 6 1] (7) ±E (1) , (2) - (5) \Z£. 

ms&cosm^t 2^mb-r:i tAix-^ 6(DX\ dram 

[00 6 2] (8) ■fe^^S^RffiM [ S FETQ t 

(DV-^-^mSA (!7-'K^WL) . n^ + ^/vS^MI 
SFETQiitoy- hS<i8B, p 7^i'^;V§!M I S F 
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